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(57)  This application provides a method and an ap-
paratus for sending video data, and an electronic device,
and relates to the field of video technologies. The method
includes: encoding a video stream by using a first en-
coder in a server, to generate first encoded data, and
sending the first encoded data to at least one first user
equipment; in a case that the server receives a first video
display request corresponding to the first encoded data
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stream by using a second encoder, to generate second
encoded data, and sending the second encoded data to
the second user equipment; and in a case that the first
encoded data satisfies a preset condition, sending the
first encoded data to the second user equipment, con-
tinuing to send the first encoded data to the at least one
first user equipment, and stopping sending the second
encoded data to the second user equipment.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pa-
tent Application No. 202210930148.X, filed in China on
August 03, 2022, which is incorporated herein by refer-
ence in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of video
technologies, and in particular, to a method and an ap-
paratus for sending video data, and an electronic device.

BACKGROUND

[0003] Currently, during video encoding, a video
stream is encoded to generate an | frame and a P frame
for transmission. The | frame, also referred to as an intra-
frame encoded frame, is an independent frame with all
information, and can be independently decoded without
reference to another picture frame. The P frame, also
referred to as an inter-frame prediction encoded frame,
needs to be decoded with reference to the | frame. An
amount of information in the | frame is much greater than
an amount of information in the P frame.

[0004] In a video watching scenario, a server usually
needs to deliver a same video stream to a plurality of
users for watching. The server generates a plurality of
pieces of same encoded data by using an encoder, and
respectively delivers the plurality of pieces of encoded
data to the plurality of users for decoding and watching.
Currently, each time a watching user is newly added, the
server generates an | frame through encoding by using
the encoder, and delivers the | frame to all the users.
When a plurality of users are newly added in short dura-
tion, a plurality of | frames are collectively generated by
using the encoder and delivered to all the users. As a
result, an amount of data delivered to each user in the
short duration is large, easily resulting in network con-
gestion, and even resulting in a black screen or freezing.

SUMMARY

[0005] Embodiments of this application provide a
method and an apparatus for sending video data, and
an electronic device, so that a problem that network
congestion is easily caused and even a black screen
or freezing is caused due to a large amount of data
delivered to each user in short duration in a video watch-
ing scenario in the related art can be resolved.

[0006] According to a first aspect, an embodiment of
this application provides a method for sending video
data. The method includes:

encoding a video stream by using a first encoderin a
server, to generate first encoded data, and sending
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the first encoded data to at least one first user equip-
ment;

in a case that the server receives a first video display
request corresponding to the first encoded data and
sent by a second user equipment, encoding the
video stream by using a second encoder, to generate
second encoded data, and sending the second en-
coded data to the second user equipment; and

in a case that the first encoded data satisfies a preset
condition, sending the first encoded data to the sec-
ond user equipment, continuing to send the first
encoded datato the atleast one first user equipment,
and stopping sending the second encoded data to
the second user equipment.

[0007] According to a second aspect, an embodiment
of this application provides an apparatus for sending
video data. The apparatus includes:

a first sending module, configured to encode a video
stream by using a first encoder in a server, to gen-
erate first encoded data, and send the first encoded
data to at least one first user equipment;

a second sending module, configured to: in a case
that the server receives a first video display request
corresponding to the firstencoded data and sentby a
second user equipment, encode the video stream by
using a second encoder, to generate second en-
coded data, and send the second encoded data to
the second user equipment; and

a third sending module, configured to: in a case that
the first encoded data satisfies a preset condition,
send the first encoded data to the second user
equipment, continue to send the first encoded data
to the at least one first user equipment, and stop
sending the second encoded data to the second user
equipment.

[0008] According to a third aspect, an embodiment of
this application provides an electronic device. The elec-
tronic device includes a processor and a memory. The
memory stores a program or instructions executable on
the processor. When the program or instructions are
executed by the processor, steps of the method for
sending video data in the first aspect is implemented.
[0009] According to a fourth aspect, an embodiment of
this application provides a readable storage medium.
The readable storage medium stores a program or in-
structions. When the program or instructions are exe-
cuted by a processor, steps of the method for sending
video data in the first aspect is implemented.

[0010] According to a fifth aspect, an embodiment of
this application provides a chip. The chip includes a
processor and a communication interface. The commu-
nication interface is coupled to the processor, and the
processor is configured to run a program or instructions,
to implement the method in the first aspect.

[0011] According to a sixth aspect, an embodiment of
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this application provides a computer program/program
product. The computer program/program product is
stored in a storage medium, and the computer program/-
program product is executed by at least one processor to
implement the method in the first aspect.

[0012] In the embodiments of this application, the vi-
deo stream is encoded by using the first encoder in the
server, to generate the first encoded data, and the first
encoded data is sent to the at least one first user equip-
ment; in the case that the server receives the first video
display request corresponding to the first encoded data
and sent by the second user equipment, the video stream
is encoded by using the second encoder, to generate the
second encoded data, and the second encoded data is
sent to the second user equipment; and in the case that
the first encoded data satisfies the preset condition, the
first encoded data is sent to the second user equipment,
the first encoded data continues to be sent to the at least
one first user equipment, and the second encoded data
stops being sent to the second user equipment. In this
way, when the first video display request of the second
user equipment for the encoded data of the first encoder
is received, the second encoded data is delivered to the
second user equipment by using the second encoder, to
prevent the first encoder from collectively generating I-
frame data because a plurality of user equipments are
newly added in short duration. In addition, in the case that
the first encoded data satisfies the preset condition, a
source of video data for the second user equipment is
switched from the second encoder to the first encoder, to
avoid a case that the second encoder collectively delivers
I-frame data to a large quantity of users because the
plurality of user equipments are newly added. Therefore,
an amount of data delivered to the user equipments in the
short duration because the user equipments are newly
added can be reduced, and a probability of a black screen
or freezing caused by network congestion can be re-
duced.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIG. 1 is a flowchart of a method for sending video
data according to an embodiment of this application;
FIG. 2 is a schematic diagram 1 of encoded data
according to an embodiment of this application;
FIG. 3 is a schematic diagram 2 of encoded data
according to an embodiment of this application;
FIG. 4 is a schematic diagram of delivering a video
stream in a conference scenario according to an
embodiment of this application;

FIG. 5 is a schematic diagram 3 of encoded data
according to an embodiment of this application;
FIG. 6 is a schematic diagram of an encoder accord-
ing to an embodiment of this application;

FIG. 7 is a schematic diagram of caching data ac-
cording to an embodiment of this application;
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FIG. 8 is a schematic diagram 1 of sending video
data according to an embodiment of this application;
FIG. 9 is a schematic diagram 2 of sending video
data according to an embodiment of this application;
FIG. 10 is a schematic diagram of a structure of an
apparatus for sending video data according to an
embodiment of this application;

FIG. 11 is a schematic diagram 1 of a structure of an
electronic device according to an embodiment of this
application; and

FIG. 12 is a schematic diagram 2 of a structure of an
electronic device according to an embodiment of this
application.

DETAILED DESCRIPTION

[0014] The following clearly describes the technical
solutions in embodiments of this application with refer-
ence to the accompanying drawings in the embodiments
of this application. It is clear that the described embodi-
ments are a part but not all of the embodiments of this
application. All other embodiments obtained by a person
of ordinary skill in the art based on the embodiments of
this application shall fall within the protection scope of this
application.

[0015] The terms "first", "second", and the like in the
specification and the claims of this application are in-
tended to distinguish between similar objects, instead of
describing a particular sequence or order. It should be
understood that the data used in this way is interchange-
able in a proper case, so that the embodiments of this
application can be implemented in a sequence other than
the sequence illustrated or described herein. In addition,
objects distinguished by "first", "second", and the like are
usually of one type, and a quantity of objects is notlimited.
For example, there may be one or more first objects. In
addition, "and/or" in the specification and the claims
represents at least one of connected objects. The char-
acter "/" usually indicates an "or" relationship between
associated objects.

[0016] The following describes in detail a method and
an apparatus for sending video data, and an electronic
device that are provided in the embodiments of this
application with reference to the accompanying drawings
by using specific embodiments and application scenarios
of the embodiments.

[0017] FIG. 1 is a flowchart of a method for sending
video data according to an embodiment of this applica-
tion. As shown in FIG. 1, the method includes the follow-
ing steps.

[0018] Step 101: Encode a video stream by using a first
encoder in a server, to generate first encoded data, and
send the first encoded data to at least one first user
equipment.

[0019] The first encoder may be a 1080P encoder, a
720P encoder, a 480P encoder, or the like. This is not
limited in this embodiment. The 1080P encoder is con-
figured to generate a high-definition video stream with a
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resolution of 1080P, the 720P encoder is configured to
generate a quasi-high-definition video stream with a
resolution of 720P, and the 480P encoder is configured
to generate a standard-definition video stream with a
resolution of 480P.

[0020] Inaddition, the method for sending video datain
this embodiment of this application may be performed by
the server.

[0021] In addition, the first encoder may be configured
to generate the first encoded data based on the video
stream at presettime intervals, and the firstencoded data
may include |-frame data and P-frame data.

[0022] Step 102: In a case that the server receives a
first video display request corresponding to the first en-
coded data and sent by a second user equipment, en-
code the video stream by using a second encoder, to
generate second encoded data, and send the second
encoded data to the second user equipment.

[0023] There may be one or more second encoders.
There may be one or more second user equipments. The
second encoder may be configured to generate I-frame
data based on the video stream in a case that a video
display request is received, and deliver the I-frame data
to the second user equipment, so that the second user
equipment can display a video picture based on the I-
frame data.

[0024] Inaddition,the second encoder may be a 1080P
encoder, a 720P encoder, a 480P encoder, or the like.
This is not limited in this embodiment. In an implementa-
tion, a resolution of a picture generated through encoding
by the second encoder is less than a resolution of a
picture generated through encoding by the first encoder.
[0025] Inanimplementation, there may be one or more
second user equipments, and there may be one second
encoder. For avideo display request of each second user
equipment, the second encoder may generate |-frame
data based on the video stream in a case that the video
display request of each second user equipment is re-
ceived, and deliver the |-frame data to the second user
equipment, so that the second user equipment can dis-
play a video picture based on the delivered |-frame data.
[0026] Inanotherimplementation, there may be one or
more second user equipments, and there may be a
plurality of second encoders. For a video display request
of each second user equipment, a second encoder con-
figured to generate |-frame data based on the video
display request may be selected from the plurality of
second encoders. The selected second encoder may
be a second encoder that generates an | frame last time
before duration longer than the preset duration. The
preset duration may be set in advance. For example,
the preset duration may be 2s, 5s, or 30s. This is not
limited in this embodiment.

[0027] Itshould be noted that the second encoder may
also be referred to as a policy encoder.

[0028] Step 103: In a case that the first encoded data
satisfies a preset condition, send the firstencoded data to
the second user equipment, continue to send the first
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encoded data to the atleast one first user equipment, and
stop sending the second encoded data to the second
user equipment.

[0029] That the first encoded data satisfies a preset
condition may be that the first encoder generates I-frame
data next to first I-frame data. In addition, a time point at
which the first video display request is received is be-
tween a time point at which the first I-frame data is
generated and a time point at which the I-frame data next
to the first I-frame data is generated.

[0030] In an implementation, the first encoder is con-
figured to generate the first encoded data based on the
video stream at the preset time intervals. The first en-
coded data includes I-frame data and P-frame data. The
second encoder is configured to generate I-frame data
based on the video stream in the case that a video display
request is received. In this way, the second encoder
generates the |-frame data based on the video display
request, so that the first encoder can be prevented from
frequently generating the I-frame data based on the video
display request and delivering the I-frame data to all
users, and the I-frame data is not collectively delivered
to all the users in short duration, thereby reducing a
probability of a black screen or freezing caused by net-
work congestion.

[0031] The presettime interval may be set in advance.
For example, the preset duration may be 5s, 10s, or 30s.
This is not limited in this embodiment. In an implementa-
tion, the first encoder may be configured to generate I-
frame data based on the video stream at preset time
intervals.

[0032] In addition, the I-frame data may be referred to
as an | frame for short, and the P-frame data may be
referred to as a P frame for short.

[0033] Itshould be understood that, in the field of video
encoding, which is basically H264 or H265 encoding,
concepts of the | frame and the P frame are usually
involved in encoding and decoding. The | frame, also
referred to as an intra-frame encoded frame, is an in-
dependent frame with all information, can be indepen-
dently decoded without reference to another picture, and
may be simply understood as a static picture. The P
frame, also referred to as an inter-frame prediction en-
coded frame, needs to be encoded with reference to the
foregoing | frame. As shown in FIG. 2, a complete com-
pressed video includes a plurality of | frames and a
plurality of P frames. Because the P frame needs to be
decoded with reference to the | frame, a complete | frame
needs to be received to watch a picture and correctly
decode a subsequent P frame. The | frame is larger, and
is generally more than 3 times of the P frame.

[0034] In the related art, as shown in FIG. 3, when a
plurality of users are newly added in short duration, a
plurality of | frames are collectively generated by using
the encoder and delivered to all the users. As a result, an
amount of data delivered to each user in the short dura-
tion is large, easily resulting in network congestion.
[0035] It should be noted that a video bit rate is a
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quantity of bits of data transmitted per unit time during
data transmission, and is generally in a unit of kbps, that
is, kilobit per second. In this embodiment of this applica-
tion, a video bit rate of the first encoder always remains
unchanged, so that a case that the first encoder gener-
ates a plurality of | frames in short duration due to factors
such as a plurality of user requests and switching a
watched video stream, resulting in an increase in trans-
mission traffic in the short duration, causing network
congestion and severe packet loss, and further resulting
in freezing of a picture watched by a user is avoided,
thereby achieving smooth experience of watching the
video stream.

[0036] Inthis embodiment of this application, the video
streamis encoded by using the firstencoderin the server,
to generate the first encoded data, and the first encoded
data is sent to the atleast one first user equipment; in the
case that the server receives the first video display re-
quest corresponding to the first encoded data and sent by
the second user equipment, the video stream is encoded
by using the second encoder, to generate the second
encoded data, and the second encoded datais sentto the
second user equipment; and in the case that the first
encoded data satisfies the preset condition, the first
encoded data is sent to the second user equipment,
the first encoded data continues to be sent to the at least
one first user equipment, and the second encoded data
stops being sent to the second user equipment. In this
way, when the first video display request of the second
user equipment for the encoded data of the first encoder
is received, the second encoded data is delivered to the
second user equipment by using the second encoder, to
prevent the first encoder from collectively generating I-
frame data because a plurality of user equipments are
newly added in short duration. In addition, in the case that
the first encoded data satisfies the preset condition, a
source of video data for the second user equipment is
switched from the second encoder to the first encoder, to
avoid a case thatthe second encoder collectively delivers
I-frame data to a large quantity of users because the
plurality of user equipments are newly added. Therefore,
an amount of data delivered to the user equipments in the
short duration because the user equipments are newly
added can be reduced, and a probability of a black screen
or freezing caused by network congestion can be re-
duced.

[0037] Optionally, the encoding a video stream by
using afirstencoder in a server, to generate first encoded
data includes:

encoding the video stream by using the first encoder in
the server, to generate thefirst I-frame data and a plurality
of pieces of P-frame data corresponding to the first I-
frame data, where the first encoder is configured to
generate |-frame data based on the video stream at
the preset time intervals.

[0038] The in a case that the first encoded data satis-
fies a preset condition, sending the first encoded data to
the second user equipment includes:
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in a case that the I-frame data next to the first I-frame data
is generated by using the first encoder, sending the first
encoded data to the second user equipment.

[0039] The time point at which the first video display
requestis received is between the time point at which the
first I-frame data is generated and the time point at which
the I-frame data next to the first I-frame data is generated.
[0040] Inanimplementation, the video stream may be
encoded by using the first encoder in the server, to
generate the first I-frame data. The first I-frame data is
an Nth piece of I-frame data encoded by the first encoder,
and N is a positive integer. In a case that an (N+1)th piece
of I-frame datais generated by using the first encoder, the
first encoded data is sent to the second user equipment,
and the first encoded data continues to be sent to the at
least one first user equipment. The (N+1)th piece of I-
frame datais the I-frame data nextto the first I-frame data.
N and N+1 may be numbers of I-frame data generated by
using the first encoder, and the (N+1)t" piece of |-frame
data is the I-frame data next to the Nth piece of |-frame
data.

[0041] The first encoder may generate I-frame data
based on the video stream at the preset time intervals. In
a case that a video display request sent by a user equip-
ment is received, the time interval at which the first
encoder generates the |-frame data remains unchanged.
For example, the first encoder may generate an | frame
every 60 seconds, which is not changed due to a request
of a new user.

[0042] It should be noted that, between generating the
first I-frame data by using the first encoder and generat-
ing the |-frame data next to the first I-frame data by using
the first encoder, the first video display request corre-
sponding to the firstencoded data and sent by the second
user equipment is received. The second encoder gen-
erates |-frame data and delivers the I-frame data to the
second user equipment. When the first encoder gener-
ates the |-frame data next to the first I-frame data, the
source of the video data for the second user equipmentis
switched from the second encoder to the first encoder.
The first encoded data is sent to the second user equip-
ment, the first encoded data continues to be sent to the at
least one first user equipment, and the second encoded
data stops being sent to the second user equipment.
[0043] In this implementation, in the case that the I-
frame data next to the first I-frame data is generated by
using the firstencoder, the firstencoded datais sentto the
second user equipment, the first encoded data continues
to be sent to the at least one first user equipment, and the
second encoded data stops being sentto the second user
equipment, so that when the first encoder generates |-
frame data at the preset time intervals, the source of the
video data for the second user equipment can be
switched from the second encoder to the first encoder,
and the video data for the second user equipment can be
synchronized with video data for the at least one first user
equipment.

[0044] Optionally, the encode the video stream by
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using a second encoder, to generate second encoded
data includes:

generating the second encoded data that includes sec-
ond |-frame data and that is of preset duration.

[0045] The method further includes:

caching the second encoded data of the preset
duration; and

in a case that the server receives a second video
display request corresponding to the first encoded
data and sent by a third user equipment, if duration
between a time point at which the second video
display request is received and a time point at which
the second I-frame data is generated is shorter than
the preset duration, sending the cached second
encoded data to the third user equipment.

[0046] The presetduration may be setin advance. For
example, the preset duration may be 2s, 5s, or 30s. This
is not limited in this embodiment.

[0047] Inanimplementation, when the server receives
the first video display request from the second user
equipment, an | frame is generated by using the second
encoder. In addition, if duration between the first video
display request and the second video display request is
shorter than the preset duration, the second encoder
does not generate the | frame for the second video dis-
play request. In other words, minimum duration between
generating | frames by the second encoder is not shorter
than the preset duration. For the second video display
request, the cached second encoded data is sent to the
third user equipment.

[0048] In an implementation, the cached second en-
coded data includes the second I-frame data and at least
one piece of P-frame data corresponding to the second I-
frame data, so that the third user equipment can display a
video picture based on the cached I-frame data and the
P-frame data.

[0049] In addition, when no video display request from
a user equipment is received, the second encoder may
generate an | frame at fixed intervals. For example, the
second encoder may generate an | frame every 60 sec-
onds.

[0050] It should be noted that, in the case that the
second video display request corresponding to the first
encoded data and sent by the third user equipment is
received, if the duration between the time point at which
the second video display request is received and the time
point at which the second I-frame data is generated is
longer than or equal to the preset duration, I-frame data
next to the second I-frame data is generated by using the
second encoder, and the |-frame data next to the second
I-frame data is sent to the third user equipment.

[0051] It should be noted that, in different use scenar-
ios, a value of the preset duration may be set to different
values. Forexample, in a use scenario in which a require-
ment on video smoothness is high, the value of the preset
duration may be set to a small value, for example, set to
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2s. In a use scenario in which a requirement on video
smoothness is low, the value of the preset duration may
be set to a large value, for example, set to 60s.

[0052] In this implementation, the second encoded
data of the preset duration is cached. In the case that
the server receives the second video display request
corresponding to the first encoded data and sent by
the third user equipment, if the duration between the time
point at which the second video display request is re-
ceived and the time point at which the second I-frame
data is generated is shorter than the preset duration, the
cached second encoded data is sent to the third user
equipment. In this way, when duration from a time point at
which the second encoder generates an | frame last time
is small, the cached second encoded data is delivered to
a new user equipment, to further prevent the second
encoder from collectively generating and delivering the
I-frame data, so that a probability of a black screen or
freezing caused by network congestion can be further
reduced.

[0053] Optionally, after the second encoded data of the
preset duration is cached, the method further includes:
in a case that the I-frame data next to the second I-frame
datais generated by using the second encoder, replacing
the cached second encoded data based on the I-frame
data next to the second I-frame data.

[0054] The second I-frame data may be an Mt piece of
I-frame data generated through encoding by the second
encoder, the I-frame data next to the second I-frame data
is an (M+1)th piece of |-frame data generated through
encoding by the second encoder, and M is a positive
integer. The cached second encoded data may include
the second |-frame data and at least one piece of P-frame
data corresponding to the second I-frame data. In the
case that the I-frame data next to the second I-frame data
is generated by using the second encoder, the cached
second encoded data may be cleared, the generated I-
frame data next to the second I-frame data and at least
one piece of P-frame data corresponding to the I-frame
data next to the second |-frame data are cached, and so
on, to update and replace the cached second encoded
data. Duration of the cached second encoded data is the
preset duration.

[0055] It should be noted that the |-frame data gener-
ated by using the second encoder may be stored in a
cache queue, and the P-frame data generated immedi-
ately after may also be stored in the cache queue. The
cache queue may cache data of the preset duration. For
example, the cache queue may include one I-frame and a
plurality of P-frames. After the cached data reaches the
preset duration, all the data in the cache queue is cleared
until a next | frame is generated, and the foregoing
process of storing the data in the cache queue is re-
peated.

[0056] It should be noted that M and M+1 may be
numbers of |-frame data generated by using the second
encoder, and the Mth piece of I-frame data is previous |-
frame data of the (M+1)th piece of |-frame data.
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[0057] In this implementation, in the case that the I-
frame data next to the second I-frame data is generated
by using the second encoder, the cached second en-
coded data is replaced based on the |-frame data next to
the second I-frame data, so thatin a case that the second
encoder generates the I-frame data, the cached I-frame
datais replaced with the newly generated I-frame data, to
continuously update the cached I-frame data.

[0058] Optionally, after the cached second encoded
data is sent to the third user equipment, the method
further includes:

in a case that duration after the second I-frame data
is generated satisfies the preset duration, generating
the I-frame data next to the second I-frame data by
using the second encoder; and

in a case that the |-frame data next to the second |-
frame data is generated, sending the second en-
coded data to the third user equipment, and stopping
sending the cached second encoded data to the third
user equipment.

[0059] In an implementation, the second I-frame data
may be an Mth piece of I-frame data generated through
encoding by the second encoder. In the case that the
duration after the Mth piece of |-frame data is generated
satisfies the preset duration, an (M+1)th piece of I-frame
data is generated by using the second encoder. In the
case that the (M+1)th piece of |-frame data is generated,
the second encoded data is sent to the third user equip-
ment, and the cached second encoded data stops being
sent to the third user equipment.

[0060] In a case that duration between a current time
point and the time point at which the second I-frame data
is generated is longer than or equal to the preset duration,
the I-frame data next to the second |-frame data is gen-
erated by using the second encoder. Inthe case that the I-
frame data next to the second I-frame data is generated,
the I-frame data next to the second I-frame data is de-
livered to the third user equipment. A video stream sub-
sequently delivered to the third user equipment is directly
generated by using the second encoder, and is no longer
data in the cache queue.

[0061] In this implementation, in the case that the
duration after the second I-frame data is generated sa-
tisfies the preset duration, the I-frame data next to the
second |-frame data is generated by using the second
encoder; and in the case that the I-frame data next to the
second I-frame data is generated, the second encoded
data is sent to the third user equipment, and the cached
second encoded data stops being sent to the third user
equipment. In this way, a source of video data for the third
user equipment is switched from the cache queue to the
second encoder, and the video data for the second user
equipment is synchronized with the video data for the
third user equipment.

[0062] Optionally, the in a case that the first encoded
data satisfies a preset condition, send the first encoded
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data to the second user equipment, continue to send the
firstencoded data to the at least one first user equipment,
and stop sending the second encoded data to the second
user equipment includes:

in the case that the I-frame data next to the first I-frame
data is generated by using the first encoder, sending the
first encoded data to the second user equipment and the
third user equipment, continuing to send the firstencoded
data to the atleast one first user equipment, and stopping
sending the second encoded data to the third user equip-
ment and the second user equipment.

[0063] Both the time point at which the first video dis-
play request is received and the time point at which the
second video display request is received are between the
time point at which the first I-frame data is generated and
the time point at which the I-frame data next to the first I-
frame data is generated.

[0064] Between generating the first I-frame data by
using the first encoder and generating the I-frame data
next to the first I-frame data by using the first encoder, the
first video display request corresponding to the first en-
coded data and sent by the second user equipment is
received, and the second encoder generates the second
I-frame data and delivers the second I-frame data to the
second user equipment. Between generating the second
I-frame data by using the second encoder and generating
the I-frame data next to the second I-frame data by using
the second encoder, the second video display request
corresponding to the first encoded data and sent by the
third user equipment is received, and the cached second
I-frame data is delivered to the third user equipment. In
the case that the duration after the second I-frame data is
generated satisfies the preset duration, the I-frame data
next to the second I-frame data is generated by using the
second encoder, the second encoded data is sent to the
third user equipment and the second user equipment,
and the cached second encoded data stops being sent to
the third user equipment. In the case that the |-frame data
next to the first I-frame data is generated by using the first
encoder, the first encoded data is sent to the second user
equipment, the third user equipment, and the atleastone
first user equipment, and the second encoded data stops
being sent to the third user equipment and the second
user equipment.

[0065] In addition, the preset duration may be shorter
than the preset time interval at which the first encoder
generates the I-frame data. The time point at which the
second video display request is received is between the
time point at which the second I-frame data is generated
and a time point at which the |-frame data next to the
second I-frame data is generated.

[0066] In this implementation, in the case that the I-
frame data next to the first I-frame data is generated by
using the firstencoder, the firstencoded datais sentto the
second user equipmentand the third user equipment, the
firstencoded data continues to be sent to the atleast one
first user equipment, and the second encoded data stops
being sent to the second user equipment and the third
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user equipment, so that when the first encoder generates
I-frame data at the preset time intervals, the sources of
the video data for the second user equipment and the
third user equipment can be switched from the second
encoder to the first encoder, and the video data for the
second user equipment, the third user equipment and the
at least one first user equipment can be synchronized.
[0067] The method for sending video data is described
below by using a specific embodiment.

[0068] This embodiment is a conference scenario. A
server delivers video streams of different definition to
users based on a watching scenario of each user. As
shown in FIG. 4 below, when a video, for example, a
shared video stream, is displayed in a first screen of a
user, the server delivers a video stream of 1080P (thatis,
a large-window video) to the user. When the video is
displayed in one of a plurality of windows of a user, the
serverdelivers a video stream of 720P (thatis, a medium-
window video) to the user. When the video is displayed in
a preview window of a user, the server delivers a video
stream of 480P (thatis, a small-window video) to the user.
[0069] In this embodiment, three encoders, namely, a
1080P encoder, a 720P encoder, and a 480P encoder,
are disposed in the server. After each video stream is
uploaded to the server, as shown in FIG. 5, each encoder
generates an | frame atfixed intervals. Forexample, each
encoder generates an | frame every 60 seconds, which is
not changed due to a request of a new user.

[0070] In this embodiment, a policy encoder is newly
added to the server. The policy encoder may be consid-
ered as the second encoder in the embodiment of FIG. 1.
The policy encoder may be a 480P encoder. Different
from the encoder that generates an | frame at the fixed
intervals, the policy encoder generates an | frame when
receiving a user request, and does not generate an |
frame for a next user request when duration between the
two userrequests is shorter than preset duration. In other
words, minimum duration between generating | frames
by the policy encoder cannot be shorter than the preset
duration. When no user request is received, the policy
encoder may generate an | frame at fixed intervals. For
example, the policy encoder may generate an | frame
every 60 seconds.

[0071] As shown in FIG. 6, the policy encoder may be
designed as follows. Encoded data encoded by the policy
encoder is divided into two parts. A first video stream is
not cached, and is directly delivered to a client of a user
for rendering and presentation. A second video stream is
stored in a cache queue of the server. Generated I-frame
data and P-frame data are sequentially cached, and
when duration between two user requests is shorter than
the preset duration, the video stream in the cache queue
is delivered to a user for a later user request.

[0072] Inaddition, as showninFIG. 7, the cache queue
may be designed as follows. After the policy encoder
generates an | frame, timing starts. Encoded data gen-
erated by the policy encoder is directly delivered to a
plurality of users, the generated I-frame data is simulta-
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neously stored in the cache queue, and a P frame gen-
erated immediately after is also stored in the cache
queue. The cache queue may cache data of the preset
duration, for example, may include one | frame and a
plurality of P frames. After the cached data reaches the
preset duration, all the data in the cache queue is cleared
until a next | frame is generated, and the foregoing
process of storing the data in the cache queue is re-
peated.

[0073] This embodiment may be used in a scenario in
which a user enters a conference to watch a shared
video. An encoder used for a shared video stream may
be the 1080P encoder, and the 1080P encoder may be
considered as the firstencoder in the embodiment of FIG.
1.In thisembodiment, a user A enters the conference and
enters a first screen to watch a shared screen of another
user. From a time point at which the user A enters the first
screen to a time point at which the user A views a picture,
arunning principle of an entire system is shown in FIG. 8.
When the user A enters the first screen, a client used by
the user A initiates, to the server, an action of requesting
to deliver a video stream. After the request of the user A
reaches the server, the server does not directly deliver a
video stream of the 1080P encoder, but enables the
policy encoder to immediately generate an | frame num-
bered M and directly deliver the | frame to the user A. After
receiving data of the entire | frame, the user A can
immediately view a 480P standard-definition video pic-
ture. Then the policy encoder continuously delivers a P
frame generated by the policy encoder to the user A. The
client of the user A decodes the P frame based on the
previously received | frame, and performs rendering to
form a video stream. After generating an | frame num-
bered N+1, the 1080P encoder delivers the | frame
numbered N+1 to the user A, and video streams subse-
quently delivered to the user A are all generated by the
1080P encoder. In this case, the shared video stream
watched by the user A changes from a standard-defini-
tion video stream encoded by the policy encoder to a
high-definition video stream encoded by the 1080P en-
coder.

[0074] Inthisembodiment, avideo bit rate of the 1080P
encoder remains unchanged. Similar to that of the 1080P
encoder, video bit rates of the 480P encoder and the
720P encoder also remain unchanged. Therefore, a case
that the 480P encoder, the 720P encoder, or the 1080P
encoder generates a plurality of | frames in short duration
due to factors such as entering the conference by a
plurality of user and switching a watched video stream,
resulting in an increase in transmission traffic in the short
duration, causing network congestion and severe packet
loss, and further resulting in freezing of a picture watched
by a user is avoided.

[0075] Further, as shown in FIG. 9, after the user A
enters the conference, a user B also enters the confer-
ence after duration shorter than the preset duration, for
example, less than 2s. When entering the first screen, the
user B initiates, to the server, an action of requesting the
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shared video stream. After the request of the user B
reaches the server, the server does not directly deliver
the video stream of the 1080P encoder to the user B.
Because if a delivered first frame is a P frame, a client of
the user cannot decode the video stream. In a case that
the server detects that duration after the policy encoder
generates an | frame last time is shorter than the preset
duration, the server delivers, to the user B, video data
stored in the cache queue by the policy encoder, until
detecting that the duration after the policy encoder gen-
erates an | frame last time is equal to the preset duration.
In a case that the server detects that the duration after the
policy encoder generates an | frame last time is equal to
the preset duration, the server generates an | frame
numbered M+1 by using the policy encoder, and delivers
the | frame numbered M+1 to the user B. A video stream
subsequently delivered to the user B is directly generated
by the policy encoder, and is no longer the data in the
cache queue. After the 1080P encoder generates an |
frame, the video stream delivered to the user B is gen-
erated by the 1080P encoder. In this case, similar to the
user A, the shared video stream watched by the user B
changes from a standard-definition video stream en-
coded by the policy encoder to a high-definition video
stream encoded by the 1080P encoder.

[0076] In this embodiment, smooth experience of
watching the video stream in the conference scenario
can be achieved.

[0077] The method for sending video data provided in
this embodiment of this application may be performed by
an apparatus for sending video data. In the embodiments
of this application, the apparatus for sending video data
provided in the embodiments of this application is de-
scribed by using an example in which the apparatus for
sending video data performs the method for sending
video data.

[0078] FIG. 10 is a schematic diagram of a structure of
an apparatus for sending video data according to an
embodiment of this application. As shown in FIG. 10,
the apparatus 200 for sending video data includes:

a first sending module 201, configured to encode a
video stream by using a first encoder in a server, to
generate first encoded data, and send the first en-
coded data to at least one first user equipment;

a second sending module 202, configured to: in a
case that the server receives a first video display
request corresponding to the first encoded data and
sent by a second user equipment, encode the video
stream by using a second encoder, to generate
second encoded data, and send the second en-
coded data to the second user equipment; and

a third sending module 203, configured to: in a case
that the first encoded data satisfies a preset condi-
tion, send the first encoded data to the second user
equipment, continue to send the firstencoded data to
the at least one first user equipment, and stop send-
ing the second encoded data to the second user
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equipment.

[0079] Optionally, the first sending module is specifi-
cally configured to:

encode the video stream by using the first encoder in the
server, to generate the first I-frame data and a plurality of
pieces of P-frame data corresponding to the first I-frame
data, where the first encoder is configured to generate |-
frame data based on the video stream at the preset time
intervals.
[0080]
ured to:

The third sending module is specifically config-

in a case that I-frame data next to the first I-frame
data is generated by using the first encoder, send the
first encoded data to the second user equipment,
where a time point at which the first video display
request is received is between a time point at which
the first I-frame data is generated and a time point at
which the I-frame data next to the first I-frame data is
generated; and

continue to send the first encoded data to the at least
one first user equipment, and stop sending the sec-
ond encoded data to the second user equipment.

[0081] Optionally, the second sending module is spe-
cifically configured to:

in the case that the server receives the first video display
request corresponding to the first encoded data and sent
by the second user equipment, encode the video stream
by using the second encoder, to generate the second
encoded data that includes second I-frame data and that
is of preset duration.

[0082] The apparatus further includes:

a caching module, configured to cache the second
encoded data of the preset duration; and

a fourth sending module, configured to: in a case that
the server receives a second video display request
corresponding to the firstencoded dataand sentby a
third user equipment, if duration between a time point
atwhich the second video display requestis received
and a time point at which the second I-frame data is
generated is shorter than the preset duration, send
the cached second encoded data to the third user
equipment.

[0083]
includes:
a replacement module, configured to: in a case that |-
frame data next to the second I-frame data is generated
by using the second encoder, replace the cached second
encoded data based on the I-frame data next to the
second |-frame data.

[0084] In some embodiments, the apparatus further
includes:

In some embodiments, the apparatus further

a generation module, configured to: in a case that
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duration after the second I-frame data is generated
satisfies the preset duration, generate I-frame data
next to the second I-frame data by using the second
encoder; and

a fifth sending module, configured to: in a case that
the I-frame data next to the second I-frame data is
generated, send the second encoded data to the
third user equipment, and stop sending the cached
second encoded data to the third user equipment.

[0085] Optionally, the third sending module is specifi-
cally configured to:

in the case that the |-frame data next to the first I-frame
datais generated by using the first encoder, send the first
encoded data to the second user equipment and the third
user equipment, continue to send the first encoded data
to the at least one first user equipment, and stop sending
the second encoded data to the third user equipment and
the second user equipment.

[0086] Both the time point at which the first video dis-
play request is received and the time point at which the
second video display requestis received are between the
time point at which the first I-frame data is generated and
the time point at which the I-frame data next to the first I-
frame data is generated.

[0087] In this embodiment of this application, the first
sending module encodes the video stream by using the
first encoder in the server, to generate the first encoded
data, and sends the first encoded data to the at least one
first user equipment. In the case that the server receives
the first video display request corresponding to the first
encoded data and sent by the second user equipment,
the second sending module encodes the video stream by
using the second encoder, to generate the second en-
coded data, and sends the second encoded data to the
second user equipment. In the case that the firstencoded
data satisfies the preset condition, the third sending
module sends the first encoded data to the second user
equipment, continues to send the first encoded data to
the at least one first user equipment, and stops sending
the second encoded data to the second user equipment.
In this way, when the first video display request of the
second user equipment for the encoded data of the first
encoder is received, the second encoded data is deliv-
ered to the second user equipment by using the second
encoder, to prevent the first encoder from collectively
generating I-frame data because a plurality of user equip-
ments are newly added in short duration. In addition, in
the case that the first encoded data satisfies the preset
condition, a source of video data for the second user
equipment is switched from the second encoder to the
first encoder, to avoid a case that the second encoder
collectively delivers I-frame data to a large quantity of
users because the plurality of user equipments are newly
added. Therefore, an amount of data delivered to the user
equipments in the short duration because the user equip-
ments are newly added can be reduced, and a probability
of a black screen or freezing caused by network conges-
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tion can be reduced.

[0088] The apparatus for sending video data in this
embodiment of this application may be an electronic
device, or may be a component, for example, an inte-
grated circuit or a chip, in the electronic device. The
electronic device may be a terminal, or may be a device
other than the terminal. For example, the electronic de-
vice may be a mobile phone, a tablet computer, a note-
book computer, a palmtop computer, a vehicle-mounted
electronic device, a mobile Internet device (Mobile Inter-
net Device, MID), an augmented reality (augmented
reality, AR)/virtual reality (virtual reality, VR) device, a
robot, a wearable device, an ultra-mobile personal com-
puter (ultra-mobile personal computer, UMPC), a net-
book, or a personal digital assistant (personal digital
assistant, PDA), or may be a server, a network attached
storage (Network Attached Storage, NAS), a personal
computer (personal computer, PC), a television (televi-
sion, TV), a teller machine, or an automated machine.
This is not specifically limited in the embodiments of this
application.

[0089] The apparatus for sending video data in this
embodiment of this application may be an apparatus with
an operating system. The operating system may be an
Android (Android) operating system, an iOS operating
system, or another possible operating system. This is not
specifically limited in this embodiment of this application.
[0090] The apparatus for sending video data provided
in this embodiment of this application can implement
processes implemented in the method embodiment in
FIG. 1. To avoid repetition, details are not described
herein again.

[0091] Optionally, as shownin FIG. 11, an embodiment
of this application further provides an electronic device
300, including a processor 301 and a memory 302. The
memory 302 stores a program or instructions executable
on the processor 301. When the program or the instruc-
tions are executed by the processor 301, steps of the
embodiment of the method for sending video data are
implemented, and same technical effects can be
achieved. To avoid repetition, details are not described
herein again.

[0092] It should be noted that the electronic device in
this embodiment of this application includes the fore-
going described mobile electronic device and non-mobile
electronic device.

[0093] FIG. 12 is a schematic diagram of a hardware
structure of an electronic device according to an embodi-
ment of this application.

[0094] The electronic device 400 includes, but is not
limited to, components such as a radio frequency unit
401, a network module 402, an audio output unit 403, an
input unit 404, a sensor 405, a display unit 406, a user
inputunit407, aninterface unit408, amemory 409, and a
processor 410.

[0095] A person skilled in the art may understand that
the electronic device 400 may further include a power
supply (such as a battery) that supplies power to the
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components. The power supply may be logically con-
nected to the processor 410 through a power supply
management system, to implement functions such as
charging, discharging, and power consumption manage-
ment through the power supply management system.
The structure of the electronic device shown in FIG. 12
constitutes no limitation on the electronic device, and the
electronic device may include more or fewer components
than those shown in the figure, or some components may
be combined, or in different component arrangements.
Details are not described herein.

[0096] The processor 410 is configured to encode a
video stream by using a first encoder in a server, to
generate first encoded data. The radio frequency unit
401 is configured to send the first encoded data to at least
one first user equipment.

[0097] The processor 410 is further configured to: in a
case that the server receives a first video display request
corresponding to the first encoded data and sent by a
second user equipment, encode the video stream by
using a second encoder, to generate second encoded
data. The radio frequency unit401 is further configured to
send the second encoded data to the second user equip-
ment.

[0098] The radio frequency unit 401 is further config-
ured to: in a case that the first encoded data satisfies a
preset condition, send the first encoded data to the
second user equipment, continue to send the first en-
coded data to the at least one first user equipment, and
stop sending the second encoded data to the second
user equipment.

[0099] Optionally, the processor 410 is further config-
ured to:

encode the video stream by using the first encoder in the
server, to generate the first I-frame data and a plurality of
pieces of P-frame data corresponding to the first I-frame
data, where the first encoder is configured to generate I-
frame data based on the video stream at the preset time
intervals.

[0100] The radio frequency unit 401 is further config-
ured to: in a case that the I-frame data next to the first |-
frame data is generated by using the first encoder, send
the first encoded data to the second user equipment.
[0101] The time point at which the first video display
request is received is between the time point at which the
first I-frame data is generated and the time point at which
the I-frame data next to the first I-frame data is generated.
[0102] Optionally, the processor 410 is further config-
ured to generate the second encoded data that includes
second I-frame data and that is of preset duration.
[0103] The processor 410 is further configured to
cache the second encoded data of the preset duration.
[0104] The radio frequency unit 401 is further config-
ured to: in a case that the server receives a second video
display request corresponding to the first encoded data
and sent by a third user equipment, if duration between a
time point at which the second video display request is
received and a time point at which the second I-frame
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data is generated is shorter than the preset duration,
send the cached second encoded data to the third user
equipment.

[0105] Optionally, the processor 410 is further config-
ured to: in a case that the I-frame data next to the second
I-frame data is generated by using the second encoder,
replace the cached second encoded data based on the I-
frame data next to the second I-frame data.

[0106] Optionally, the processor 410 is further config-
ured to: in a case that duration after the second I-frame
data is generated satisfies the preset duration, generate
the I-frame data next to the second I-frame data by using
the second encoder.

[0107] The radio frequency unit 401 is further config-
ured to: in a case that the I-frame data next to the second
I-frame datais generated, send the second encoded data
to the third user equipment, and stop sending the cached
second encoded data to the third user equipment.
[0108] Optionally, the radio frequency unit 401 is
further configured to:

in the case that the |-frame data next to the first I-frame
datais generated by using the first encoder, send the first
encoded data to the second user equipment and the third
user equipment, continue to send the first encoded data
to the at least one first user equipment, and stop sending
the second encoded data to the third user equipment and
the second user equipment.

[0109] Both the time point at which the first video dis-
play request is received and the time point at which the
second video display request is received are between the
time point at which the first I-frame data is generated and
the time point at which the I-frame data next to the first I-
frame data is generated.

[0110] Itshould be understood that, in this embodiment
of this application, the input unit 404 may include a
graphics processing unit (Graphics Processing Unit,
GPU) 4041 and a microphone 4042. The graphics pro-
cessing unit 4041 processes picture data of a static
image or a video that is obtained by a picture capture
apparatus (such as a camera) in a video capture mode or
a picture capture mode. The display unit406 may include
adisplay panel 4061, and the display panel 4061 may be
configured in a form such as a liquid crystal display or an
organic light-emitting diode. The user input unit 407 in-
cludes at least one of a touch panel 4071 and another
input device 4072. The touch panel 4071 is also referred
to as a touchscreen. The touch panel 4071 may include
two parts: a touch detection apparatus and a touch con-
troller. The another input device 4072 may include, but is
not limited to, a physical keyboard, a functional key (such
as a volume control key or a switch key), a trackball, a
mouse, and a joystick. Details are not described herein.
[0111] The memory 409 may be configured to store a
software program and various data. The memory 409
may mainly include a first storage area for storing a
program or instructions and a second storage area for
storing data. The first storage area may store an operat-
ing system, an application program or instructions re-
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quired by at least one function (for example, a sound
playback function or a picture playback function), and the
like. In addition, the memory 409 may include a volatile
memory or a non-volatile memory, or the memory 409
may include both a volatile memory and a non-volatile
memory. The non-volatile memory may be a read-only
memory (Read-Only Memory, ROM), a programmable
read-only memory (Programmable ROM, PROM), an
erasable programmable read-only memory (Erasable
PROM, EPROM), an electrically erasable programmable
read-only memory (Electrically EPROM, EEPROM), or a
flash memory. The volatile memory may be a random
access memory (Random Access Memory, RAM), a
static random access memory (Static RAM, SRAM), a
dynamic random access memory (Dynamic RAM,
DRAM), a synchronous dynamic random access mem-
ory (Synchronous DRAM, SDRAM), a double data rate
synchronous dynamic random access memory (Double
Data Rate SDRAM, DDRSDRAM), an enhanced syn-
chronous dynamic random access memory (Enhanced
SDRAM, ESDRAM), a synch link dynamic random ac-
cess memory (Synch link DRAM, SLDRAM), or a direct
rambus random access memory (Direct Rambus RAM,
DRRAM). The memory 409 in this embodiment of this
application includes, butis not limited to, these memories
and a memory of any other suitable type.

[0112] The processor 410 may include one or more
processing units. Optionally, the processor 410 inte-
grates an application processor and a modem processor.
The application processor mainly processes and in-
volves in operations of the operating system, a user
interface, an application program, and the like. The mod-
em processor, for example, a baseband processor,
mainly processes a wireless communication signal. It
may be understood that the modem processor may alter-
natively not be integrated into the processor 410.
[0113] An embodiment of this application further pro-
vides a readable storage medium. The readable storage
medium stores a program or instructions. When the
program or the instructions are executed by a processor,
processes of the embodiment of the method for sending
video data are implemented, and same technical effects
can be achieved. To avoid repetition, details are not
described herein again.

[0114] The processor is the processor in the electronic
device described in the foregoing embodiment. The read-
able storage medium includes a computer-readable sto-
rage medium, such as a computer read-only memory
ROM, a random access memory RAM, a magnetic disk,
or an optical disc.

[0115] An embodiment of this application further pro-
vides a chip. The chip includes a processor and a com-
munication interface. The communication interface is
coupled to the processor, and the processor is configured
to run a program or instructions, to implement processes
of the embodiment of the method for sending video data,
and same technical effects can be achieved. To avoid
repetition, details are not described herein again.
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[0116] Itshould be understood that the chip mentioned
in this embodiment of this application may also be re-
ferred to as a system-level chip, a system chip, a chip
system, a system-on-chip, or the like.

[0117] An embodiment of this application provides a
computer program product. The program product is
stored in a storage medium. The program product is
executed by at least one processor to implement pro-
cesses of the embodiment of the method for sending
video data, and same technical effects can be achieved.
To avoid repetition, details are not described herein

again.

[0118] It needs to be noted that, in this specification,
terms "include", "comprise", or any other variant thereof
are intended to cover non-exclusive inclusion, so that a
process, method, product, or apparatus that includes a
series of elements includes not only the elements, but
also another element not expressly listed, or an element
inherent to such a process, method, product, or appara-
tus. An element defined by a statement "includes a..."
does not exclude, without more limitations, existence of
another same element in a process, method, product, or
apparatus thatincludes the element. In addition, it should
be noted that the scopes of the method and apparatus in
the implementations of this application are not limited to
performing the functions in the order shown or discussed,
and the functions may alternatively be performed in a
substantially simultaneous manner or in a reverse order
according to the functions involved. For example, the
methods described may be performed in an order differ-
ent from the order described, and various steps may
further be added, omitted, or combined. In addition,
features described with reference to some examples
may be combined in another example.

[0119] According to the foregoing descriptions of the
implementations, a person skilled in the art may clearly
understand that the methods in the embodiments may be
implemented by using software plus a necessary univer-
sal hardware platform, and certainly may alternatively be
implemented by hardware. However, in many cases, the
former is a better implementation. Based on this under-
standing, the technical solutions of this application es-
sentially or a part contributing to the prior art may be
implemented in a form of a computer software product.
The computer software product is stored in a storage
medium (such as a ROM/RAM, a magnetic disk, or an
optical disc), and includes several instructions to enable
a terminal (which may be a mobile phone, a computer, a
server, a network device, or the like) to perform the
methods in the embodiments of this application.

[0120] The foregoing describes the embodiments of
this application with reference to the accompanying
drawings. However, this application is not limited to the
foregoing specific implementations. The foregoing spe-
cific implementations are merely examples, but are not
limitative. Inspired by this application, a person of ordin-
ary skill in the art may further make modifications without
departing from the purposes of this application and the
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protection scope of the claims, and all the modifications
shall fall within the protection of this application.

generating the second encoded data that com-
prises second I-frame data and that is of preset

wherein the encoding the video stream by using a
second encoder, to generate second encoded data
comprises:

13

duration; and
the method further comprises:

Claims 5
caching the second encoded data of the
A method for sending video data, wherein the meth- preset duration; and
od comprises: in a case that the server receives a second
video display request corresponding to the
encoding a video stream by using a firstencoder 70 first encoded data and sent by a third user
in a server, to generate first encoded data, and equipment, if duration between a time point
sending the firstencoded data to atleast onefirst atwhich the second video display requestis
user equipment; received and a time point at which the sec-
in a case that the server receives a first video ond I-frame data is generated is shorter
display request corresponding to the first en- 15 than the preset duration, sending the ca-
coded data and sent by a second user equip- ched second encoded data to the third user
ment, encoding the video stream by using a equipment.
second encoder, to generate second encoded
data, and sending the second encoded data to The method according to claim 3, wherein after the
the second user equipment; and 20 caching the second encoded data of the preset
in a case that the first encoded data satisfies a duration, the method further comprises:
preset condition, sending the first encoded data in a case that I-frame data next to the second |-frame
to the second user equipment, continuing to data is generated by using the second encoder,
send the first encoded data to the at least one replacing the cached second encoded data based
first user equipment, and stopping sending the 25 on the I-frame data next to the second I-frame data.
second encoded data to the second user equip-
ment. The method according to claim 3, wherein after the
sending the cached second encoded data to the third
2. The method according to claim 1, wherein the en- user equipment, the method further comprises:
coding a video stream by using a first encoderina 30
server, to generate first encoded data comprises: in a case that duration after the second I-frame
data is generated satisfies the preset duration,
encoding the video stream by using the first generating I-frame data next to the second I-
encoder in the server, to generate first I-frame frame data by using the second encoder; and
data and a plurality of pieces of P-frame data 35 in a case that the I-frame data next to the second
corresponding to the first I-frame data, wherein I-frame data is generated, sending the second
the first encoder is configured to generate I- encoded data to the third user equipment, and
frame data based on the video stream at preset stopping sending the cached second encoded
time intervals; and data to the third user equipment.
the in a case that the first encoded data satisfies 40
a preset condition, sending the first encoded The method according to claim 5, wherein the in a
data to the second user equipment comprises: case that the first encoded data satisfies a preset
condition, sending the first encoded data to the sec-
in a case that I-frame data next to the first I- ond user equipment, continuing to send the first
frame data is generated by using the first 45 encoded datato the atleast one first user equipment,
encoder, sending the first encoded data to and stopping sending the second encoded data to
the second user equipment, wherein the second user equipment comprises:
a time point at which the first video display
request is received is between a time point in the case that the I-frame data next to the first |-
at which the first I-frame data is generated 50 frame data is generated by using the first en-
and a time point at which the I-frame data coder, sending the first encoded data to the
next to the first I-frame data is generated. second user equipment and the third user equip-
ment, continuing to send the first encoded data
The method according to either of claims 1 and 2, to the at least one first user equipment, and
55

stopping sending the second encoded data to
the third user equipment and the second user
equipment, wherein

both the time point at which the first video display
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request is received and the time point at which
the second video display request is received are
between the time point at which the first I-frame

9. The apparatus according to either of claims 7 and 8,
wherein the second sending module is specifically
configured to:

datais generated and the time point at which the

I-frame data next to the first I-frame data is 5 inthe case thatthe serverreceives the first video
generated. display request corresponding to the first en-
coded data and sent by the second user equip-
7. An apparatus for sending video data, wherein the ment, encode the video stream by using the
apparatus comprises: second encoder, to generate the second en-
10 coded data that comprises second I-frame data
a first sending module, configured to encode a and that is of preset duration; and
video stream by using a first encoder in a server, the apparatus further comprises:
to generate first encoded data, and send the first
encoded data to at least one first user equip- a caching module, configured to cache the
ment; 15 second encoded data of the preset dura-
a second sending module, configured to: in a tion; and
case thatthe serverreceives afirst video display a fourth sending module, configured to: in a
request corresponding to the first encoded data case that the server receives a second vi-
and sent by a second user equipment, encode deo display request corresponding to the
the video stream by using a second encoder, to 20 first encoded data and sent by a third user
generate second encoded data, and send the equipment, if duration between a time point
second encoded data to the second user equip- atwhich the second video display requestis
ment; and received and a time point at which the sec-
a third sending module, configured to: in a case ond I|-frame data is generated is shorter
that the first encoded data satisfies a preset 25 than the preset duration, send the cached
condition, send the first encoded data to the second encoded data to the third user
second user equipment, continue to send the equipment.
first encoded data to the at least one first user
equipment, and stop sending the second en- 10. The apparatus according to claim 9, wherein the
coded data to the second user equipment. 30 apparatus further comprises:

areplacement module, configured to: in a case that -
frame data next to the second I-frame data is gen-
erated by using the second encoder, replace the
cached second encoded data based on the I-frame
data next to the second I-frame data.

8. The apparatus according to claim 7, wherein the first
sending module is specifically configured to:

encode the video stream by using the first en- 35
coder in the server, to generate first I-frame data

and a plurality of pieces of P-frame data corre- 1.
sponding to the first I-frame data, wherein the

first encoder is configured to generate I-frame

data based on the video stream at preset time 40
intervals; and

the third sending module is specifically config-

ured to:

The apparatus according to claim 9, wherein the
apparatus further comprises:

a generation module, configured to: in a case
that duration after the second I-frame data is
generated satisfies the preset duration, gener-
ate I-frame data next to the second I-frame data
by using the second encoder; and

in a case that |I-frame data next to the first I- 45 a fifth sending module, configured to: in a case

frame data is generated by using the first
encoder, send the first encoded data to the
second user equipment, wherein a time
point at which the first video display request
is received is between a time point at which
thefirstl-frame datais generated and atime
point at which the |-frame data next to the
first I-frame data is generated; and
continue to send the first encoded data to
the at least one first user equipment, and
stop sending the second encoded data to
the second user equipment.

50

55

14

that the I-frame data next to the second I-frame
data is generated, send the second encoded
data to the third user equipment, and stop send-
ing the cached second encoded data to the third
user equipment.

12. The apparatus according to claim 11, wherein the

third sending module is specifically configured to:

in the case that the I-frame data next to the first I-
frame data is generated by using the first en-
coder, send the first encoded data to the second
user equipment and the third user equipment,
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continue to send the first encoded data to the at
least one first user equipment, and stop sending
the second encoded data to the third user equip-
ment and the second user equipment, wherein
both the time point at which the first video display
request is received and the time point at which
the second video display request is received are
between the time point at which the first I-frame
datais generated and the time point at which the
I-frame data next to the first I-frame data is
generated.

An electronic device, comprising a processor and a
memory, wherein the memory stores a program or
instructions executable on the processor, and when
the program or instructions are executed by the
processor, steps of the method for sending video
data according to any one of claims 1 to 6 is imple-
mented.

A readable storage medium, wherein the readable
storage medium stores a program or instructions,
and when the program or instructions are executed
by a processor, steps of the method for sending video
data according to any one of claims 1 to 6 is imple-
mented.

A chip, wherein the chip comprises aprocessorand a
communication interface, the communication inter-
face is coupled to the processor, and the processoris
configured to run a program or instructions, to im-
plement steps of the method for sending video data
according to any one of claims 1 to 6.

A computer program, wherein the computer program
is stored in a non-transitory storage medium, and the
computer program is executed by at least one pro-
cessor, toimplement steps of the method for sending
video data according to any one of claims 1 to 6.

An electronic device, wherein the electronic device is
configured to perform the method for sending video
data according to any one of claims 1 to 6.

10

15

20

25

30

35

40

45

50

55

15

28



—

EP 4 568 256 A1

Start

4

Encode a video stream by using a first encoder in a server, to generate
first encoded data, and send the first encoded data to at least one first
user equipment

101
/—

A 4

In a case that the server receives a first video display request
corresponding to the first encoded data and sent by a second user
equipment, encode the video stream by using a second encoder, to
generate second encoded data, and send the second encoded data to

the second user equipment

102
/

\ 4

In a case that the first encoded data satisfies a preset condition, send

the first encoded data to the at least one first user equipment, and stop

sending the second encoded data to the second user equipment

. ; 103
the first encoded data to the second user equipment, continue to send |/~

— o
— ¢

— T

User 1 User2 User3 User 4 User 5

16



EP 4 568 256 A1

Large-window
video (1080P)

Display
I:I in a first

ammmm,.  SCIecn

i |
! [
! T
Video | Medium- | ' .
stream | window video ! Display in
I:l ! (720P) i [El a plurality
-1
| |
! i
! i
! |
! -
! |

_________________ . of
windows

Small-window

video (480P) Display in

_________________ a preview
F. N

window

S S S

FIG. 4
P P P I P P P I P P P
] - | ]
60 seconds T 60 seconds -
FIG. 5

User A

User B

Policy
encoder

Cache queue \ User C

FIG. 6

17



EP 4 568 256 A1

I The i frame is
putin a queue
| PI 'The first p frame
is put in the queue
One i frame and a
PP plurality of p frames
—> — Clear data
A nexti frame comes,
— 1 . .
and is put in the queue
—> I — Repeat
N+ N+2
P 1 P P P 1 P P P I P
1080P I I L[] |
encoder 4
- 60 seconds | 60 seconds
M
P I P P P 1 P P P I P
Policy
encoder A
R 60 seconds i 60 seconds
Request of
auser A
Deliver a video stream | >
of the policy encoder Deliver a video stream of the 1080P

to the user A

FIG. 8

18

encoder to the user A



EP 4 568 256 A1

N+1 N+2
P I P P P 1 P P 1
1080P ‘ ‘ ‘ ‘ ‘
encoder A
N 60 seconds " 60 seconds g
[M ] [M+1] M+2
P 1 P I P I P P I
Policy ‘ ‘
encoder 3 f pA
Presg:t P P -
duration 60 seconds 60 seconds
N
\ Deliver a video stream of
R f .
; ?llslgrsx the 1080P encoder to the
. user A and the user B
R ¢ 4 Deliver a video
equest ol gyeam in a cache

auser B

FIG. 9

200
—

queue to the user B

Apparatus for sending
video data

module

module

module

Firstsending |

Second sending |

Third sending | |

— 201

—202

—203

FIG. 10

19




EP 4 568 256 A1

300
/.

FElectronic device
r 302 / 301
Memory <:{> Processor
FIG. 11

400
/—

401 ~f Radio frequency Network module |/~ 402
410 2!
| Memory |
409 ’U Application : Audio output unit 403
I program :'_
| | Operating system : / 404
ikl : Input unit :
408 ™\ In‘[el'face unit : Graphics J—\
Processor | | processing unit [~ | 4041
|
_A0TN I'| Microphone | 4042
| User input unit : L= 06 :
4071
’m Touch panel | : 1= _Dl_s_l; ﬁ? 7
4072 : Another i | : play /—L/4061
nother mput | | I .
’\r thet I : : Display panel :
l |

Sensor M\ 405

FIG. 12

20




10

15

20

25

30

35

40

45

50

55

EP 4 568 256 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2023/110478

A.

CLASSIFICATION OF SUBJECT MATTER
HO4N 21/2343(2011.01)i; HO4N 21/239(2011.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

IPC: HO4N

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNTXT, ENTXT, ENTXTC, VEN: I, 23500, S8, 6 =, 5—, HAth, 4hd, 48, Lk, T 1, 5%F, Ui, &K, 21k,

W we, TE, key, reference, frame, I frame, multicast, unicast, switch, cod+, stop+, paus+, schedul+

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 115297343 A (VIVO COMMUNICATION TECHNOLOGY CO., LTD.) 04 November 1-17
2022 (2022-11-04)
claims 1-14, and description, paragraphs 0131-0157
X EP 3890329 A1 (NOKIA SOLUTIONS & NETWORKS OY) 06 October 2021 (2021-10-06) 1,2,7,8,13-17
description, paragraphs 0004-0066, and figures 1-4
X US 2005190781 A1 (MICROSOFT CORP.) 01 September 2005 (2005-09-01) 1,2,7,8,13-17
description, paragraphs 0089-0114, and figure 3
A JP H11284953 A (MITSUBISHI ELECTRIC CORP.) 15 October 1999 (1999-10-15) 1-17
entire document
A CN 113630575 A (SHANGHAI YOUME INFORMATION TECHNOLOGY CO., LTD.; 1-17
YOUMI TECHNOLOGY (SHENZHEN) CO., LTD.) 09 November 2021 (2021-11-09)
entire document
A CN 113810718 A (XI'AN VANXVM ELECTRONICS TECHNOLOGY CO., LTD.) 17 1-17
December 2021 (2021-12-17)
entire document

Further documents are listed in the continuation of Box C.

See patent family annex.

“«Q

«p»

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application
earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

e

wx

wy”

g

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

03 November 2023

Date of mailing of the international search report

06 November 2023

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimengiao, Haidian District,
Beijing 100088

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)

21




10

15

20

25

30

35

40

45

50

55

EP 4 568 256 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2023/110478

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

CN 109325199 A (SHENZHEN DIANMAO TECHNOLOGY CO., LTD.) 12 February 2019
(2019-02-12)
entire document

Form PCT/ISA/210 (second sheet) (July 2022)

22




10

15

20

25

30

35

40

45

50

55

EP 4 568 256 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2023/110478
' Pat?nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 115297343 A 04 November 2022 None

B 3890320 Al 06October2021  EP 3890329 Bl 11 January 2023
T US 2005190781 Al OI September2005  US 743022 B2 30 September 2008

us 2009010273 Al 08 January 2009

uUs 8514891 B2 20 August 2013
o HI1284953 A 150ctober1999  JP 3051430 B2 01 August 2007
oN 113630575 A 09November202l  Nome
ToN 113810718 A 17 December202  Nowe
ToN 109325199 A 12February209  Nowe

Form PCT/ISA/210 (patent family annex) (July 2022)

23




EP 4 568 256 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* CN 202210930148X [0001]

24



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

